Airway closure after antigen challenge in cynomolgus monkeys: effect of the histamine H1 receptor antagonist, chlorpheniramine maleate.
Airway closure is frequently observed in human asthma. However, limited information exists on the factors that cause this condition. In this study, an allergic cynomolgus monkey model was used to characterize the condition of airway closure and assess the contribution of histamine H1 receptors to this response. Oscillatory lung mechanics, arterial blood gases during ventilation on 100% O2 and functional residual capacity (FRC) assessed by helium dilution were measured before and then 10 min and 24 h after Ascaris aerosol challenge in 12 male Ascaris-sensitive cynomolgus monkeys. The monkeys were pretreated with intravenous saline or chlorpheniramine maleate (0.3 mg/kg) in a randomized crossover design. Ascaris challenge produced a large increase in airway resistance, an increase in lung tissue damping (G) that measures ventilation inhomogeneity in the lung, a reduction in arterial oxygen tension (PaO2) during ventilation on 100% O2 and a reduction in FRC. These effects were seen 10 min after the Ascaris challenge, but by 24 h, these parameters had returned close to the baseline values. Chlorpheniramine maleate (0.3 mg/kg, i.v.) produced a 12-fold shift in the histamine bronchoconstrictor dose-response curve. Pretreatment of monkeys with chlorpheniramine maleate (0.3 mg/kg, i.v.) attenuated the increase in airway resistance induced by Ascaris challenge, but had only a small effect on the increase in G and the reductions in PaO2 and FRC after antigen. These results demonstrate that airway closure occurs immediately after the antigen challenge in allergic cynomolgus monkeys and that histamine H1 receptors contribute very minimally to this response.